European advanced driver training programs: Reasons for optimism  by Washington, Simon et al.
IATSS Research 34 (2011) 72–79
Contents lists available at ScienceDirect
IATSS ResearchEuropean advanced driver training programs: Reasons for optimism
Simon Washington a,⁎, Robert J. Cole b, Susan B. Herbel c
a Queensland University of Technology, Australia
b DRIVE RSTC INC., Burlingame, CA, United States
c Cambridge Systematics, Bethesda, United States⁎ Corresponding author.
E-mail address: simon.washington@qut.edu.au (S. W
0386-1112/$ – see front matter © 2011 International A
doi:10.1016/j.iatssr.2011.01.002a b s t r a c ta r t i c l e i n f oArticle history:
Received 4 August 2010
Accepted 5 October 2010
Keywords:
Driver education
Motor vehicle safety
Advanced driver training programs
Insight based training
Teen drivers
Novice driversPost license advanced driver training programs in the US and early programs in Europe have often failed to
accomplish their stated objectives because, it is suspected, that drivers gain self perceived driving skills that
exceed their true skills—leading to increased post training crashes. The consensus from the evaluation of
countless advanced driver training programs is that these programs are a detriment to safety, especially for
novice, young, male drivers.
Some European countries including Sweden, Finland, Austria, Luxembourg, and Norway, have continued to
reﬁne these programs, with an entirely new training philosophy emerging around 1990. These ‘post-renewal’
programs have shown considerable promise, despite various data quality and availability concerns. These
programs share in common a focus on teaching drivers about self assessment and anticipation of risk, as
opposed to teaching drivers how tomaster driving at the limits of tire adhesion. The programs focus on factors
such as self actualization and driving discipline, rather than low level mastery of skills. Drivers are meant to
depart these renewed programs with a more realistic assessment of their driving abilities. These renewed
programs require considerable specialized and costly infrastructure including dedicated driver training
facilities with driving modules engineered speciﬁcally for advanced driver training and highly structured
curriculums. They are conspicuously missing from both the US road safety toolbox and academic literature.
Given the considerable road safety concerns associated with US novice male drivers in particular, these
programs warrant further attention.
This paper reviews the predominant features and empirical evidence surrounding post licensing advanced
driver training programs focused on novice drivers. A clear articulation of differences between the renewed
and current US advanced driver training programs is provided. While the individual quantitative evaluations
range from marginally to signiﬁcantly effective in reducing novice driver crash risk, they have been criticized
for evaluation deﬁciencies ranging from small sample sizes to confounding variables to lack of exposure
metrics. Collectively, however, the programs sited in the paper suggest at least a marginally positive effect
that needs to be validated with further studies. If additional well controlled studies can validate these
programs, a pilot program in the US should be considered.
© 2011 International Association of Trafﬁc and Safety Sciences. Published by Elsevier Ltd. All rights reserved.1. Novice drivers in the US—a persistent and signiﬁcant road
safety concern
Novice teen drivers are a group of particular concern in the US due
to their signiﬁcantly elevated safety risk. Teens are thought to be
immature, inexperienced, and are more risk and sensation seeking
compared to older drivers. They are also less likely to wear safety
restraints and more likely to speed, drive late at night, drive impaired,
and transport teenage passengers [19].
According to NHTSA [17], 6851 drivers aged 16 to 20 were
involved in fatal crashes in 2007. Eighteen percent of them had blood
alcohol levels exceeding 0.08. Drivers aged 15 to 20 have the highestashington).
ssociation of Trafﬁc and Safety Scieproportion fatal crashes associated with speeding (39% of males and
24% of females) [17].
Trends in 2008 were similar. In the 16 to 20 year old age group,
4497 persons were killed, 42,000 had incapacitating injuries 111,000
had non-incapacitating injuries, and 205,000 had other injuries, for a
total of about 363,000 persons injured or killed [18]. Fig. 1 shows
population-based risk by age and gender for fatalities and injuries.
Several features of this ﬁgure are striking. First, 16 to 20 year olds
have the highest crash rate for injuries and second highest rate for
fatalities. Second, females (shown in white) have higher injury rates
than males, in all age cohorts except 5–9 and 74+. Finally, males have
signiﬁcantly higher fatality rates than females across the board, most
signiﬁcantly for the 16 to 24 age cohort. The ﬁgure emphasizes the
need to address novice driver safety in the US.
Young drivers engage in risky behaviors. In 2008, 54.8% of all
occupants (aged 16 to 20) killed in passenger cars or light trucks werences. Published by Elsevier Ltd. All rights reserved.
Fig. 1. Fatality (top) and injury (bottom) rates per 100 k population by age and gender
[18].
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occupants were not wearing restraints. In addition, about 17% of
drivers and motorcycle riders in this same age cohort had BAC levels
of 0.08 or greater, but 22% had some amount of alcohol on board [18].
Clearly, young inexperienced drivers in the US represent relatively
large crash risk compared to other driving groups, and engage in risky
behaviors such as speeding, drinking and driving, and failure to wear
safety restraints. For obvious reasons, focusing effective road safety
programs on these drivers, including licensing, driver education, and
post licensing programs should remain a priority. While much has
been written elsewhere on licensing and driver education (see for
example [20]), this paper focuses on the predominant features and
empirical evidence surrounding post licensing advanced driver
training programs focused on novice drivers Literature Review on
Post-Licensing Advanced Driving Training Programs.
Numerous reports provide extensive reviews of the literature on
various aspects of advanced driver training (ADT) programs, both
nationally and internationally (e.g. [1,5,6,20]). The body of evidence is
overwhelmingly against their effectiveness in producing safer young
drivers. The intent here is not to replicate these reviews, but instead to
highlight the general conclusions from them and to identify critical
‘gaps’ that may give cause for optimism and opportunity. The research
gaps and cause for optimism described in this section is not the result
of poor research, rather it is largely the result of years of ineffective
approaches to ADT and overwhelming evidence that these approaches
have failed. It is apparent that the result is surrender of a belief that
ADT programs can be made effective.
To set the stage for this literature review, the literature can be
divided between pre-renewal and post-renewal, post-licensing ADT
programs. ‘Renewal’ refers to a time period in several European
countries starting around 1990, when advanced ‘skills mastery’
focused programs were discarded in favor of ‘insight’ and ‘awareness’
based training. The intent is to provide young drivers with insight into
their inherent physical andmental limitations and awareness as to the
limitations of their vehicles. This paradigm shift is critically importantwhen considering the literature on ADT because it deﬁnes a time
period (circa 1990) where prior studies revealed overwhelming
evidence against their effectiveness. Post-renewal studies, which are
few in number, suggest promise and optimism. Moreover, many
countries, including the US, have not made a paradigm shift to insight
based ADT; thus, they are shadowed by continued, overwhelming
evidence against their use for improving road safety.
Themost recent comprehensive review of US driver education and
post licensing programswas conducted by NHTSA—National Highway
Trafﬁc Safety Administration [20]. Numerous critically important
statements made in this report set the stage for the post-renewal ADT
programs. In the section titled “Why Driver Education Does Not
Produce Safer Drivers”, the authors make several important and
insightful conclusions:
“The courses generally are of short duration, and most of the time
has to be spent teaching basic vehicle handling skills. This leaves
less time to try to teach safe driving skills.”
“Probably the biggest impediment to driver education effective-
ness involves the inherent difﬁculties in affecting lifestyle and
developmental factors: the attitudes, motivations, peer inﬂuences,
and cognitive and decision-making skills that are so inﬂuential in
shaping driving styles and crash involvement.”
“Another way driver education can worsen the problem is
through courses that unintentionally encourage risky driving.
Speciﬁcally, courses that teach advanced driving maneuvers can
produce adverse outcomes. These courses are currently very
popular in the United States as a way to supplement basic driver
education. The courses are generally taught by police or in
advanced driving schools using test track facilities.”
The authors, of course, are entirely correct and pinpoint the basic
issues of all current US driver education and training programs. On the
ﬁnal quote regarding ADT programs in the US, the authors cite four
studies published between 1982 and 1995 demonstrating young
males who take these courses reveal worse safety records than control
groups of drivers who do not take the courses.
NHTSA—National Highway Trafﬁc Safety Administration [20] points
to Christie as the authoritative study on ADT courses and their impact.
Christie's report allocatedhalf a page to summarize the evidence onADT
studies, and cited three reports conducted between 1974 and 2000.
Christie [5] states in the conclusions: “There is also considerable
evidence that driver training that attempts to impart advanced skills
such as skid control to learner driversmay contribute to increased crash
risk, particularly among young males. This pattern of results has been
conﬁrmed and replicated across numerous studies conducted in
Australia, New Zealand, North America, Europe, and Scandinavia during
the last 30 years.”While the statement is in this report, no references to
these studies are included in the section on ADT. While not cited, it is a
certainty that these studies conﬁrmwhat others have found— ‘mastery
of skills’ based courses are a detriment to road safety.
Christie also cites a ‘study’ by Lord [16], a non peer reviewed article
published in Wheels Magazine, “…no-one has come up with an
evaluation that shows there's a beneﬁt to advanced skills training…
gains from trainingmay be offset by conﬁdence and reduction of safety
margins…”. This evidence is not surprising, as the study pre-dates the
post-renewal paradigm shift, and reinforces the notion that skills
mastery training does not improve road safety for the participants.
Finally, Christie refers to a study by Williams and O'Neill [24]
where the crash and violation records of 3000 members of the Sports
Car Club of America who held race licenses in Florida, Texas, and New
York (with presumably very good driving skills) were compared to a
non-racing driver matched on socio-demographic factors. The study
reveals statistically signiﬁcant higher levels of on-road crashes and
74 S. Washington et al. / IATSS Research 34 (2011) 72–79violation records. Christie also sites his prior study published in 1991
summarizing the effects of ADT programs as detrimental to safety.
This study also sites pre-renewal skid based training in Europe and,
not surprisingly, showed detrimental effects to safety.
Another NHTSA study focused on teen drivers [19] states, “It was
once thought that effective driver education and training would
reduce high crash rates of young, novice drivers. Historically, driver
education in the United States has taught basic driving skills and safe
driving practices. Many carefully conducted studies of driver
education in the United States and abroad have failed to provide
evidence for decreased crash rates among teen drivers who have
participated in driver education programs.” The report then sites ﬁve
studies published between 1985 and 2004 documenting failed US
driver education programs.
It is important to highlight a few inﬂuential studies in Europe. A
study by Glad [8] concluded that skid based training in Norway was
unsuccessful, given that participants in a before–after comparison
showed increased crashes on slippery roads. Glad interpreted this
effect as the result of training which focused on coping with skidding
situations instead of teaching how to avoid them. Participants may
believe they can overcome dangerous situations andmake no effort to
avoid them. A review of programs in German speaking countries [7]
concluded that no programs had yet revealed crash reducing effects.
Siegrist and Ramseier [23] also reported a zero-effect on crashes of
safe driving courses in Switzerland. Finally, a study by Katila et al. [12],
submitted to Accident Analysis & Prevention in 1995, prior to the
renewal training, concluded that efforts to use slippery roads training
in Denmark, Finland, Norway, and Sweden have generally failed.
Again, the conclusion is “Maneuvering exercises also increase their
self-conﬁdence and may lead to underestimation of risk involved,
resulting in e.g. driving at higher speed”.
These reviews in Europe and the US point to an overwhelming
conclusion — teaching drivers to improve skills such as high speed
braking and cornering serves only to increase driving conﬁdence to
the point of decreasing road safety. It is likely that these drivers, on
average, engage in riskier behavior after such training, and become
less risk-averse drivers. These programs alsomay produce drivers that
perform maneuvers too aggressive for less “skilled” drivers on the
road. For example, a trained driver may be able to threshold brakeFig. 2. Post-renewal advanced driver training philosophy. Inexperienc(stopping on the threshold of skidding) in trafﬁc which results in a
rear-end crash with a following non-trained driver. Moreover, the
focus exclusively on themastery of skills of all ADT programs in the US
and all international programs prior to 1990 has led to a large number
of evaluations revealing a detriment to safety. It is not surprising,
given this evidence, that the road safety profession has mostly
abandoned advanced driving training programs as a road safety
solution.
2. Post-renewal advanced driver training programs:
a paradigm shift
Some innovative Europeans, discouraged by the evaluation results
of early advanced driving training programs, started to re-think these
programs around 1990. The new thinking resulted in a revised
philosophy on how to train novice drivers, with explicit recognition of
the shortcomings of pre-renewal programs. The next section
describes and illustrates critically important aspects of these new
philosophies.
The general post-renewal approach to ADT is shown in Fig. 2 [1].
The left half of the diagram shows the intended outcome of training
on the inexperienced high risk driver, while the right half of the
diagram shows the intended training effect on the inexperienced
insecure (timid) driver. The objective measure of driving skills
(stopping distance, reaction time, reaction sequence, etc.) is shown
in yellow, while the self perceived driving skills are shown in orange.
The bottom ﬁgures show the desired effect of post-renewal training,
while the top ﬁgures show the documented effect of pre-renewal
driver training programs, used in Europe through the 1990s and
currently used in the US. Current programs increase skills but also
increase self perceived skills. The post-renewal philosophy is to
improve the actual skills of the potential high risk driver while
reducing their self perceived skills (remove overconﬁdence). For the
timid inexperienced driver, the training increases both skills and self
conﬁdence.
Fig. 2 depicts the “overconﬁdent” and “timid” groups as targets for
training and as identiﬁed by Gregersen and Berg [9]. This training
philosophy is also consistent with the testing described by Gregersen
[10], whereby students taught with emphasis on skills evaluated theired high risk driver (left); inexperienced timid driver (right). [1].
Table 1
Car crashes in Austria resulting in injured or killed drivers, 2000 to 2004.
Source: Statistik Austria / Institut Gute Fahrt.
18 year old car drivers Other car drivers
Absolute ﬁgures Change % Absolute ﬁgures Change %
2000 1155 22,115
2001 1256 +8.7% 23,675 +7.1%
2002 1221 −2.8% 23,790 +0.5%
2003 1235 +1.2% 23,804 +0.1%
2004 1167 −5.5% 23,706 −0.4%
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training. Their actual skills were not statistically different, yet their
self perceived skills were signiﬁcantly different. A more recent study
by Rosenbloom et al. [22] tested 224 individuals using training that
emphasized dangers in drivers using skid-based training. The study
showed that higher levels of perceived risk were present two months
after the training.
An excellent description of this change in philosophy is described
in relation to the Swedish advanced driving training program [1]:
“The learner driver shall, after the education, achieve increased
insight in the advantages of avoiding risks and has the
opportunity to realistically assess his/her driving skill.”
How might this new philosophy look to a student? A typical
renewed advance driver training program takes place at a dedicated
driver training facility that includes a road course with slick pavement
(i.e. water systems, and application of specialized road surface
materials), classroom instruction, and between 10 to 15 students
per instructor. The instructor interacts with students remotely,
communicates by radio, and instructs students driving their own
vehicles through a road course conﬁgured to make students pass the
threshold of control in a safe manner. By design, loss of vehicle control
occurs sooner and at slower speeds than students anticipate, and loss
of control lasts much longer than anticipated. The instructors make it
difﬁcult for the student to actually control their own vehicle by
manipulating certain aspects of the driving environment. This is
intended to accomplish a number of things. Over-conﬁdent students
become challenged to succeed, as they strive to gain control of their
own vehicles. Learning to avoid loss of control requires repetition, and
the repetition often requires drivers to enter the course slower each
time to avoid loss of control.
Because instructors know the threshold speed for a vehicle on the
track and are monitoring students remotely, they are able to observe
student mistakes. Instructors use the environment creatively to force
students to make mistakes and reinforce loss of vehicle control.
Students often over-react, which sends their vehicles into unrecover-
able spins.
In theory students learn to control their vehicles properly and
avoid dangerous situations altogether because the instructors and the
students themselves can analyze mistakes effectively. Timid drivers
are thought to increase their conﬁdence through this same repetition.
Pre-renewal methods such as those provided in the US are thought to
intimidate timid students, as speeds are very high and vehicle
maneuvers can be dramatic and forceful. This type of training in the
US, as described by the European pedagogy (see Fig. 2), reduces
conﬁdence and may lead to situations where frightened student
drivers over-react prematurely or freeze. Post-renewal programs
address this issue by enabling loss of control safely and at relatively
low speeds to foster understanding of the situation that resulted from
driver actions. In addition, loss of control happens at a slower pace
than at high speeds, so students experience the sensations and
process their inputs and reactions more effectively. Students are
thought to learn not only how to avoid dangerous situations
altogether, but more importantly reasons for avoiding them. The
dedicated driver training facilities required to support post-renewal
driver training practices consistent with this pedagogy do not exist in
the United States.
3. Post-renewal advanced driving training programs: examining
the empirical evidence
Some of the empirical results and program details across several
countries with post-renewal ADT programs are discussed in this
section. In summary a consistent theme emerges, whereas the studies
reveal marginal or signiﬁcant beneﬁts of the ADT programs; however,the individual studies are ﬂawed for one reason or another, and
further study is needed to validate the ﬁndings described here.
3.1. Austria
Austria has played an integral role in the development and
application of post-renewal ADT programs. Many of the European
countries embracing post-renewal ADT already had strict graduated
driver's license (GDL) programs in place including Austria. These
programs continue to be more restrictive than US programs. For
example, Austria requires drivers to undergo a two-year probationary
period prior to earning an unrestricted driver's license. Post-renewal
ADT had also been available to novice drivers for over a decade in
Austria. However, these programs were not mandatory. Ongoing
reports monitored by the Austrian Ministry of Transportation
indicated that the leading cause of accidents among teenage drivers
remained single car accidents such as collisions with trees, etc. This
high risk group of 18 to 20 year old drivers was also less likely to
attend compulsory ADT programs. Clearly, strict GDL practices were
not sufﬁcient. As a result, Austria started developing a multi-phase
driver licensing program and made ADT mandatory in 2003 for all
18 year old learner drivers in Austria [2].
The multi-phase driver license program consists of a safe driving
course, psychological group discussion, and two feedback drives with
a driving school instructor (advanced driving) in the ﬁrst year after
gaining the license. The ‘second phase training’ includes a skid based
ADT course, designed and administered using the post-renewal
philosophy and dedicated driver training facilities. The ﬁrst full
observation year for young drivers in this program was 2004. A
limitation of the study was a lack of control for exposure, namely
license holders or mileage driven [6]. This omission does not mean
crash reductions were not realized, but rather possible confounding
factors could have inﬂuenced the results.
Table 1 shows the suspected impact of this program on drivers
subjected to the program, compared to ‘other’ car drivers in Austria.
Analysis showed a reduction of 5.5% reduction in killed or injured
18 year old drivers in 2004, compared to the previous year, while
other age categories of drivers killed or injured reduced by 0.4%.
A more detailed analysis comparing crashes during the ﬁrst half of
2003 (e.g., prior to the mandatory program was in place) to the ﬁrst
half of 2004 and 2005 is also quite convincing (see Table 2). Compared
to the reference group of all other Austrian drivers where crashes
dropped by 2.1%, personal injury crashes among 18 and 19 year olds
involved in the program decreased by 11.2%. Note that the sample
sizes are not small; the reference group had 22,558 crashes in the ﬁrst
half of 2003 and 22,077 in 2005.
3.2. Finland
Finland introduced a compulsory 2nd phase of driver training in
1990 [1]. In 1996 Finland introduced a follow up system for drivers
with trafﬁc violations. All drivers in Finland take the 2nd phase of
driver training within 6 to 24 months after obtaining a driver license.
If 24 months lapses without taking the 2nd phase of training the
Table 2
Eighteen and nineteen year old drivers in austria involved in crashes causing personal
injury.
Source: Statistik Austria / Processing: Institut Gute Fahrt.
18 and 19 year old car drivers Other car drivers
Absolute ﬁgures Change % Absolute ﬁgures Change %
1. Half year 2003 2135 . 22,558 .
1. Half year 2004 2086 −2.3% 22,831 +1.2%
1. Half year 2005 1896 −9.1% 22,077 −3.3%
Change in ﬁrst half of year 2003/2005 −11.2% – −2.1%
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interaction in trafﬁc, active learning methods (learning while doing),
and is implemented through analysis, track time at dedicated driver
training facilities, and in a classroom. Additional details of the Finnish
program can be found in the report by the Austrian Road Safety Board
[1].
The theoretical underpinnings of the Finnish system consist of
cognitive, hierarchical theories of driving behavior [13–15] and
constructive learning, as depicted in Fig. 3. Driver behavior is
described as a hierarchy, where driving tasks are divided into
components consisting of basic maneuvering (the lowest level of
the hierarchy) to general goals for living (the highest level of the
hierarchy). Factors most important for road safety are located on the
highest level of the hierarchy, i.e. “goals for life and skills for living”.
The aim of the new curriculumwas to develop driver skills with an
emphasis on higher level skills, e.g. anticipating. The slippery road
courses facilitate this approach. To avoid the negative effects of
overconﬁdence as described by Glad [8], Christensen and Glad [4], and
numerous other studies, emphasis of the program is on safe driving
strategy in contrast to vehicle maneuvering skills (see [12]).
The pedagogical approach is fundamentally different than pre
renewal ADT programs. Driving is treated not merely as a technical
task, but something connected with drivers' ownmotivational mental
structures. Traditional teacher-centered training methods are not
sufﬁcient. Novice drivers lack not only basic knowledge of trafﬁc laws,
but also the skills necessary to self evaluate motives and factors that
affect driving. To accomplish a change in the mental patterns,
thoughts, and ultimately behavior of drivers, the driver is provided
with driving experiences and allowed to reﬂect upon these experi-
ences, often repeatedly. Another central pedagogical idea is that
drivers must be mostly self-taught; they must learn by doing and
experiencing how external forces affect their vehicle during loss of
control, and not through classroom instruction alone. This learning
process is more effective during the second phase of driving, or post
license, and as such is preceded by a 6–24 months of independentFig. 3. Finnish model of post licensindriving so students have time to form opinions about driving, their
own motivations, experiences, etc.
In a short term evaluation the program in Finland did not reveal
signiﬁcant results [13]. When exposure was considered, crashes
remained constant before and after the program. The proportion of
crashes on slippery conditions increased in young male and female
groups but decreased for drivers over 21. As a result of this initial
study the educational materials were radically improved and further
ADT instructor training was launched.
A longer term evaluation of the Finnish advanced driving training
program revealed more optimistic results [11]. The federal insurance
company's database of all trafﬁc crashes in Finland that resulted in at
least material damage and an insurance report was used to support
the analysis. Only drivers determined to be at fault were considered in
the analysis. While most of the reported crashes were property
damage only crashes, it is recognized that if pre- and post-renewal
programs suffered from differential reporting (i.e. PDO crashes were
reportedmore or less pre and post-renewal), results could be skewed.
It is assumed, however, that the new program did not materially
inﬂuence the reporting of crashes to the federal insurance company.
The research team examined crash trends over time for all drivers
compared to drivers in the 2nd phase program, with novice drivers
separated into their ﬁrst through fourth years of driving after the
training. Fig. 4 shows the crash trend of all drivers (darkened boxes)
decreased over the seven year period. First year at fault novice drivers
in reported crashes decreased from about 140 to about 80 crashes per
1000 driving licenses (43% reduction), whereas all drivers decreased
from about 39 to 25 over the same period—a 36% reduction. In 1990
novice ﬁrst year drivers had about 3.6 times the crash risk. By 1995,
the risk was reduced to about 3.2 times. Second, third, and fourth year
drivers that went through the program had larger improvements than
ﬁrst year drivers.
The program shows a dramatic effect when reported at fault
crashes on slippery roads are compared among males (Fig. 5)
especially for 21 year old males, which revealed a statistically
signiﬁcant 76% reduction in crashes. The differences for 18–20 year
old males and 21+ year old females were also statistically signiﬁcant.
For all programparticipants the slippery road crashes decreased about
23% from 1990 to 1995, while the number remained constant for the
general driving population over this same time period [11].
Fig. 6 shows that nighttime crashes also revealed similar reduc-
tions. Statistically signiﬁcant reductions in night time crashes
occurred for all comparison groups except 21+ aged females. During
the period 1991 to 1995, the proportion of night time crashes
increased in the general population by 15%, making young driver
crash reductions even more impressive [11].
In addition to demonstrated reductions in crashes, male partici-
pants reported lower perceived crash risk and evaluated theirg advanced driver training [11].
Fig. 4. Crash trends of all drivers and novice drivers by driving year after participating in
renewed advanced driver training program [11].
Fig. 6. Night time crashes for pre and post-renewal drivers compared [11].
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escaped a dangerous situation. Females reported being less worried
about night time driving, slippery roads, long journeys, and risky
situations on the road. Females also reported having sped more often,
driven too closely behind another car, and had more often driven
while hung over or tired. These responses seemed counter to the crash
results. The authors expressed concern that drivers may still be
appraising their own driving skills as higher than actual. These
ﬁndings suggest that further work is needed to understand the
relationship between perceived and actual skills of these programs.
The European Commission (2000) expressed concern regarding
the inability to isolate the effects of slippery track training from the
parallel changes to licensing. The overall trend of reduced crashes in
the country was also noted. However, one can say that the combined
effect demonstrated a positive effect of this program.
3.3. Luxembourg
A mandatory second phase of driver training called “complemen-
tary practical training” to prolong the educational supervision of
novice drivers was implemented in Luxembourg and started in June of
1996 [21]. Police reported fatal crashes between 1993 and 1999 were
analyzed to support the program evaluation. The European Commis-
sion (2000) commented again about the joint implementation ofFig. 5. Slippery road crashes for pre and post-renewal drivers compared [11].several programs at the same time, rendering isolation of effects
difﬁcult. However, the positive beneﬁt of the entire program is noted.
On average the 18–24 year old age group of drivers in Luxembourg
accounts for about 30% of all fatal crashes, followed by the 25–30 age
bracket which is responsible for about 25%. From the average of the
three years prior to the program (1993 to 1995) to the average of the
three years after the program (1997 to 1999), fatal crashes reduced by
24.2% [21], undoubtedly caused by numerous factors including the
economy, weather, and the program (Fig. 7). For the 18–24 age group
affected directly by the training, a 37.3% reduction occurred over this
same period, suggesting that roughly 13% (37%–24%) was due to the
advanced driving training program.
While the percentage drop is largest for the 51–60 age cohort, the
sheer number of crashes is very small in this category. Overall the
absolute numbers are small and so the three year average is important
to reduce the effect of randomness from year to year. Clearly,
however, the target age group appears to have beneﬁted from the
mandatory program in Luxembourg based on police crash reports.
Surveys also were administered to all novice drivers who
participated in the course at the end of the two year probationary
period. The surveys were collected from May to the end of October,
1999, yielding 1321 interviewed novice drivers, including 638 males
and 683 females. Of the total novice driver sample, 17.2% reported
having at least one crash prior to the training and 13.8% at least one
crash after the training [21].
3.4. Other European post-renewal programs
In addition to Austria, Finland, and Luxembourg, several other
European countries have adopted and are reﬁning ADT programs.
Denmark, for example, introduced a novice driver training program in
1986 and achieved a sustained reduction of crashes of 7% for the ﬁrst
year of solo driving [6]. The highly structured and systematic
approach to training in Denmark is based on sound pedagogical
principles, and is further evidence of effective ADT. The Commission
study section titled “Good Practice Measures” suggests that the
Danish initial driver training program had attained good practice
status. It goes on to state: “The results of the evaluation are considered
strong enough to indicate that formal driver training can be rendered
more effective through a more structured, educational approach and
the systematic linking of theory and practice, and basic driving skills
and risk awareness”.
A 2004 Norwegian program includes over 30 mandatory lessons
with professional driving instructors, self evaluation, and a slippery
track risk awareness course. The training focuses on planning, self
evaluation based experiences, practicing risky maneuvers, and
discussing risky situations. The program also requires high standards
Fig. 7. Three year average crashes by age group in Luxembourg pre (yellow) and post (black) advanced driver training program [21].
78 S. Washington et al. / IATSS Research 34 (2011) 72–79for driving instructors, as does the program in Denmark and other
previously described programs [6].
Switzerland introduced a 2nd phase driver training program in
2006. Like other European courses, the Swiss use slippery track
training with heavy emphasis on risk awareness and self reﬂection. It
is combined with a driver probationary period [6].
4. Discussion and conclusions
The empirical evidence on ADT programs in the US and most of
Europe prior to the mid to late 1990s is consistent, strong, and
supportive of abandoning advanced driving education for improving
road safety, especially among novice drivers. These ‘skills mastery’
based courses aim to improve skills of novice drivers, and seem to
consistently produce over-conﬁdent drivers (see top left of Fig. 2). Not
surprisingly, the research and/or interest in the US on advanced
driving training post licensing programs have waned.
European countries until the mid 1990s had similar experiences to
the US (i.e., programs were failing to meet their stated road safety
objectives). Study after study conﬁrmed the failure of the European
programs. In themid 1990s, however, fundamentally new approaches
were adopted in some European countries which changed the
pedagogical approach to driver training. The new methods focus on
hazard perception, self monitoring processes, and the impact of risky
attitudes and motivations on novice drivers driving. They focus on
higher level skills for living and self control rather than low level skills
such as controlling speed, direction, and vehicle position.
A review of three European programs based on these ‘renewed’
pedagogies for ADT shows some promise. Each of the three programs
reviewed in this paper were based on the analysis of crash data.
Despite imperfections and some non ideal experimental conditions
(e.g. not controlling for confounding factors, programs, etc.), they
show moderate to strong support for reduced teen driving risk. The
Austrian program shows about a 5% reduction in fatal crashes and a 9%
reduction in overall crashes among teens over a ﬁve year period.
Finland's program showed about a 7% reduction over a 6 year period
after taking into account crash trends for the entire population.
Reductions in slippery road and nighttime crashes were statistically
signiﬁcant in Finland, especially for male drivers aged 21+. Overall,
slippery road crashes were reduced by about 23% for participants in
Finland's program over a six year period. In Luxembourg, despite
relatively low frequencies of crashes compared to other countries,
crashes among novice drivers were reduced by about 13% as a result of
the ADT program. Denmark's structured program has also shown 7%
reduction in crash risk among 1st year novice drivers.
The European Commission [6] evaluated these same ADT programs
in a systematic, rigorous study. The Commission found, after careful
review, that numerous programs had demonstrated considerable or at
least moderate merit, and deserved further attention. A section titled
“Overviewof potential future best practicemeasures”, of the report citesADTprograms inDenmark, Finland, Austria, Switzerland, andNorwayas
particularly promising and encouraging, while a large portion of other
programs examined were discarded as not meritorious. Many of these
advanced driving training programs are too new to have undergone
evaluation. The fact that many of these countries have since mandated
post-renewal ADTprograms suggests that there is at least somebelief in
program effectiveness, particularly in concert with strict GDL practices.
While the quantitative results based on crashes are encouraging,
these are not perfect measures of program ‘success’ for numerouswell
known and previously identiﬁed reasons, not the least of which are
the issues of potential confounding variables, sample size limitations,
and lack of exposure control. Some of the evidence from program
surveys suggests that the programs are not accomplishing what they
intended. Drivers reported engaging in more aggressive driving and
improved self perceived skills. Since the pedagogy is an important
stated difference of these programs, additional study is needed to
measure and assess the behavioral and psychological aspects of the
programs, both short and long term.
The European countries with renewed ADT programs, moreover,
play a critical role in making details and results of these programs
more widely known and providing impetus to continued program
implementation and reﬁnement. Given the consistently positive but
non-ideal analyses, a ﬁrst order priority should be to conduct
controlled studies, either retrospectively or prospectively, to elimi-
nate or reduce uncertainty surrounding the current literature. Issues
involved with confounded variables, lack of control for exposure
before and after implementation, and small sample sizes should be
remedied. Careful evaluations of these programs moving forward
need to be conducted, translated, and reported in the peer reviewed
safety literature. Much can be learned from successes and failures, but
only through dissemination of results. These studies need to be
carried out with US researcher involvement so that the information
and content of these programs can be exported.
If further well controlled studies reveal even a modest but positive
effect of these programs the impact could be signiﬁcant. The
estimated effectiveness of European ADT programs ranged from
about 5% to 13% based on initial studies. Given the current number of
novice drivers killed in the US annually, these estimates suggest a
savings of between approximately 400 to 900 teenage lives per year.
Using Blincoe et al. [3] to estimate the beneﬁt of these savings, and
recognizing the limitations on the valuation of human life, the range
of savings per year based on an estimated $3,366,388 per life saved
(and assuming the European outcomes represent a plausible range) is
between 1.34 and 3.0 billion US dollars annually. If injuries are
considered, and fatal costs are 17.7% of total crash costs (see [3]), the
estimates of cost savings increase to between $7.57 and $16.9 billion
per year. Even half the lowest estimate of effectiveness—2.5%, could
save approximately $3.7 billion annually. Of course more recent
beneﬁts of value of life savings closer to $6 million per life saved will
increase the estimate of potential program beneﬁts considerably.
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these programs, initiatives should be taken to explore these
potentially fruitful programs in the US. Recognizing the differences
between the driving cultures, driving age, levels of motorization,
enforcement practices, adjudication, licensing programs, cost of
travel, etc. across the countries examined in this paper, the basic
elements of driving, such as perceiving, reacting, and assessing risk,
should be generally transferable across countries. The pedagogical
approach embraced by the European post-renewal programs seems to
directly address the main concerns raised about pre-renewal
programs in the US and abroad (e.g., concerns thought to explain
the poor performance of these programs), at least in principal.
Moreover, post-renewal ADT programs do not compromise mobility,
unlike strict GDL practices, which can face opposition due to reduced
mobility of such programs, making ADT programs more politically
palatable by comparison.
If such a program is piloted in the US numerous issues need to be
considered. A program should be designed to carefully evaluate and
measure its effects—the profession is littered with too many failed
attempts with advanced driver training programs. Participants and a
control group should be monitored and evaluated for a sufﬁcient
period of time to measure sustained program effects. A subset of
participants in a US program should be selected randomly so as to
negate any potential regression to the mean bias as the result of
incentives to improve during the post training driving record, as the
program will not be mandatory. Finally, a pilot program should be
based on the new pedagogy emerging in Europe, and then after
testing, be evaluated and reﬁned to accommodate the US driving
population by leveraging expert knowledge from both European
experience and US experts. The pedagogymust consider unsafe driver
behavior and motivation, motivation of instructors and examiners,
and account for key differences between European and US licensing,
driver training, and driver education.
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